This paper applies coping theory to understand user adaptation strategies to major interface changes on Social Networking Sites (SNSs). Specifically, we qualitatively examine 1,149 user comments posted to the Facebook's official Timeline blog in order to get a large and unobtrusive sample of real Facebook users' perceptions about the launch of Timeline. Our data suggests a high level of stress associated with the transition to the new interface introduced by Timeline. We also found evidence which suggests that increasing users' perceptions of control over major interface changes may help facilitate user adaptation to these changes. This study offers valuable insights to SNSs for mitigating user stress and facilitating successful adaptation during major interface changes.
INTRODUCTION
At Facebook's September 2011 annual conference "F8," Mark Zuckerberg unveiled Facebook's new interface, "Timeline," as a "new way to express who you are" [5] . However, the rollout of Timeline was not the first time that Facebook made major interface changes. New Facebook features have been introduced consistently and frequently, such as the App Platform (2007), "New" Facebook (2008) , "Like" button (2009), "New" Profile (2010), and most recently Graph Search (2013) [7] . These new features allow Facebook users to connect with more people and share more information than ever before [7] .
Yet, the launch of Timeline was unique for a few different reasons. First, Timeline drastically changed how Facebook users used Facebook. Now, instead of one's Wall being a place to share and connect with friends, Timeline was meant to be a searchable, personal archive for historical life events [5] . Second, Timeline was one of the most controversial Facebook interface changes of all time. Sodahead conducted a survey of over 1,000 Facebook users and 86% of their respondents declared that they wanted Facebook to rollback Timeline [14] . A possible reason for the momentous backlash against Timeline was that so many major interface changes were rolled out in one release. In addition to changes specific to Timeline, Facebook also included additional changes in this release; they added a News Ticker that posted friends' Facebook activities using a real time, scrolling sidebar [9] ; changed the sort order for the News Feed [9] ; and modified other features, such as the chat interface [12] .
Given these unique characteristics, we use the launch of Facebook Timeline as a case to examine how existing social networking site (SNS) users adapt to major interface changes within an established SNS environment. Past research has primarily focused on the initial adoption [3] , subsequent use [10] , and non-use of SNSs [1] . Very little research has studied how existing users respond to major SNS interface changes. To fill this gap, we study how Facebook users respond to the launching of Facebook Timeline. In particular, we examined 1,149 comments posted to the Facebook's official Timeline Blog between September 2011 and April 2012. We use coping theory [11] to understand users' perceptions and observed a significant amount of stress associated with the switch to Facebook Timeline. We describe why this stress occurred and how Facebook users coped in order to reduce stress. We conclude with suggestions for how SNSs could mitigate user stress and facilitate user adaptation to major interface changes in the future.
BACKGROUND User Adaptation
User adaptation is defined as "the cognitive and behavioral efforts performed by users to cope with significant information technology events that occur" [2] . Most of the work that has focused on user adaptation to new technologies has been contextualized within organizational settings. For example, Beaudry and Pinsonneault applied [11] to the introduction of new information technologies within companies [2] . However, organizations often have goals, policies, and culture that influence the adaptation process. In contrast, SNS websites are communities designed mainly for personal use and end user goals are more likely driven by the individual and influenced by one's social circles. This distinct difference makes adapting technologies in social media settings an interesting, new area of study. Yet, very few studies have examined user adaptation to technological changes within the context of social media. Previous research has highlighted Facebook users' reactions to new features, such as New Profile [17] and Friendship Pages [13] . However, these studies focused solely on the privacy concerns users perceived with these interface changes instead of the broader context of user adaptation to the changes themselves. To our knowledge, our research is one of the first to apply coping theory [11] to examine how users react to major interface changes within SNSs.
Conceptual Framework
Lazarus and Folkman's seminal work on Stress, Appraisal, and Coping [11] is one of the most widely accepted theories of the coping process [2] . Because their theory deals directly with how individuals cope with stress caused by environmental changes, we felt that it was an appropriate and relevant theory in which to frame our analysis. Figure  1 highlights the main tenets of coping theory [11] . Stress is defined as a relationship between a person and the environment that is perceived to be taxing, exceeding of one's resources, or detrimental to one's well-being [11] . Change within the environment is one key source of stress because it requires the individual to adapt to that new environment [11] .
When a change occurs within one's environment, an individual asks him or herself, "How does this change affect me?" This assessment is called a primary appraisal of the situation, which can be positive, stressful, or irrelevant [11] . A positive appraisal is construed as a benefit for the individual while an irrelevant appraisal means that the individual is indifferent to the change [11] . Stress appraisals occur when individuals believe that the change negatively affects them; stress appraisals can be further classified into sub-categories: 1) loss or harm denotes that the individual has already sustained some damages; 2) threats are anticipated harm or loss that may occur in the future; and 3) challenges acknowledge the potential for growth or opportunity due to the change [11] .
If an individual perceives a change as stressful, the next question they ask themselves is, "What can I do about this change?" This cognitive thought process is called a secondary appraisal [11] . Generally, there are two types of secondary appraisals: Individuals who perceive that they have high levels of control believe that they possess the necessary resources to address the change in the environment and reduce stress. In contrast, low perceived control is associated with individuals who believe that there is little or nothing that they can do about the change.
Coping strategies are cognitive and behavioral efforts an individual takes to reduce stress caused by environmental change [11] . They can either be emotion-focused or problem-focused. Emotion-focused coping mechanisms focus on an individual's internal emotional regulation as a means to adapting to environmental change. Coping strategies tend to be emotion-focused when individuals perceive a low level of control over the environment [11] . Problem-focused coping strategies tend to be action-based and externally focused on trying to find ways to change the environment to suit the individual's needs. Therefore, coping strategies are essentially means of negotiating an equilibrium between the individual and the environment as to reduce stress [11] . We use coping theory, as defined above, to better understand how Facebook users appraised and coped with the transition to Facebook Timeline.
Facebook Timeline
Timeline became publicly available as an opt-in feature to Facebook users on December 15, 2011 [5] . On May 21, 2012, Timeline became a mandatory upgrade for all users [4] . Facebook gave users a 7-day grace period so that they could remove, hide, or customize the visibility of old posts before they went live on Timeline [6] . Some of the main changes bundled into the launch of Timeline included [6] :
• Ability for users and friends to access past posts by date, as opposed to having to scroll through a reverse chronological list of historical posts • Ability for users to add content anywhere on the Timeline of posts (life events, photos, etc.) • Ability to highlight certain life events across the new two-column layout • Inline privacy controls to remove, customize visibility, or hide anything on the Timeline • Groupings of profile information at the top of a user's Timeline (photos, likes, apps, etc.) and a cover photo • An activity log that allows users to view and share all of their Facebook activities (posts, likes, etc.)
Prior to the launch of Timeline, Facebook released an official Timeline blog [5] 
Qualitative Coding
We based our qualitative coding schema on coping theory [11] . After the primary researcher developed a standard code book using coping theory, she then trained two other coders. The comments were divided equally among the three coders. As new codes emerged, the three coders defined and shared their new codes with the other coders in order to ensure consistency. We calculated a metric for inter-rater reliability (IRR) by having all three coders code a subset of 100 comments; the secondary coders' levels of agreement with the primary coder were 95% and 83%. The combined IRR for all three coders was 81%. After all the data were coded, the primary researcher reviewed all of the codes and resolved any conflicts by collaborating with the secondary coders. Data coding and analysis were performed using Microsoft Excel® data filters, pivot tables, and graphs.
RESULTS

Primary Appraisal: How does this change affect me?
Individuals cognitively assess how changes in the environment personally affect them; such an assessment is called a primary appraisal [11] . A total of 752 comments (78%) contained a primary appraisal about how Facebook users perceived the impact of Timeline. Of the primary appraisals, 64% represented stress appraisals, 20% positive appraisals, and 16% suggested that the change was irrelevant to the Facebook user. We will address each type of primary appraisal in descending order of emergence in our data set. We first discuss stress appraisals (Loss/Harm -54%, Threats -25%, and Challenges -21%), followed by positive appraisals and irrelevant appraisals.
Stress Appraisals: Loss/Harm
In coping theory, loss or harm denotes that the individual has already sustained some damages [11] . Even though coping theory groups loss and harm in the same category, we found a distinct difference between loss and harm in our data. In our research context, loss tended to result from the feeling that something a Facebook user once had has been taken away. Harm, on the other hand, was a direct negative consequence that was associated with Timeline. Loss represented approximately 53% of primary stress appraisals while actual harm was less than 1% of all stress appraisals. Harm most commonly resulted from unintentional privacy breaches. For example, one user shared that her homosexual friend "has come out to the world when he didn't want to," because of Timeline.
Since loss represented over half of all stress appraisals, we focused on analyzing why Facebook users perceived stress due to a sense of loss. The top five reasons Facebook users expressed a sense of loss included loss of familiarity (29%), control (25%), intended use (18.5%), simplicity (17%), and user satisfaction (10.5%), respectively.
Loss of familiarity was the strongest lament of Facebook users who posted on the Timeline blog. Thirty percent of loss appraisal comments just wanted Facebook to bring the "old" Facebook back. These Facebook users generally were opposed to change and expressed a sense of loss because the new interface simply was not the old one that they were used to. This sentiment is summed up by the first commenter's post that received 3,412 Likes: While this user was misinformed about how the new privacy settings actually worked, he was accurate in his assessment that the new design threatened personal privacy by increasing the potential longevity of past posts. Even though Timeline did not actually change what information could be accessed, they did make past posts more accessible by allowing users to search for past posts by year.
Stress Appraisals: Challenges
Challenges are stress appraisals that acknowledge the potential for future opportunities after certain difficulties have been overcome [11] . Challenges represented about 21% of the stress appraisals. These comments reiterated that the change to Timeline was indeed stressful. However, they did so with the glint of a silver lining and hope that, in time, Timeline would prove to be a positive change.
The learning curve associated with the interface changes introduced with Timeline represented 60% of the challenge appraisals. In many cases, Facebook users were well aware that they would have to learn the new Facebook privacy settings in order to protect themselves from Timeline's enhanced capabilities for accessing someone's past posts:
Session: Understanding and Using Social Media CHI 2014, One of a CHInd, Toronto, ON, Canada Adapting to change (31%) was the second most discussed type of challenge. "Zac" was the first one to reply to Harmoni's "shut the eff up," comment, and he received even more likes than the original poster:
"the old facebook was the new facebook once. the world changes, get used to it," Zac, Comment #2, 4,599 Likes
Quite a few replies tagged Zac directly, agreeing with his post. These Facebook users tended to take an evolutionary viewpoint where they accepted that Facebook had to change in order to improve. This viewpoint was in direct antithesis to the loss, stress appraisals that generally felt that change was bad. These users often acknowledged the considerable amount of stress that comes with learning how to adapt to change, but they believed it was worth the efforts.
Positive Appraisals
Twenty percent of Facebook comments suggested that the change to Timeline was a positive event. Interestingly, the most common reason (29%) for this positive primary appraisal was that these users believed Timeline actually increased their level of privacy control:
"facebook timeline has better security on privacy. even every item on your profile info can be set one by one," -Day, Comment #522
Other common reasons for positive appraisals included seeing Timeline as a privilege (19%), preferring the new interface (18%), believing that innovation is necessary for Facebook's survival (16%), liking the new organization of the website (11%), and being able to share more effectively with friends (7%).
Irrelevant Appraisals
Sixteen percent of Facebook users believed that the change to Timeline was irrelevant to them and other users. For the most part, these Facebook users were directly responding to others' stressful appraisals of Timeline as a privacy threat. The majority (83%) of these comments argued that the change did not matter because Timeline did not share any information that SNS users had not already shared in past. They argued that Timeline had no effect on privacy because it was the individuals' personal responsibility (just like before) to make good decisions about what they chose to disclose or not disclose on Facebook. Figure 2 summarizes the full set of primary appraisals within our data set and the reasoning behind each. It is clear from this analysis that users' assessments of Timeline varied drastically and, at times, were contradictory of one another. This highlights how primary appraisals were based on individual user's perceptions of Timeline, not necessarily based on the actual interface changes that were made.
Secondary Appraisal: What can I do about it?
Secondary appraisals of what can be done about a stressful situation are characterized with high or low levels of control over the situation [11] . We found both types of secondary appraisals in our data set. The majority (57%) of comments tended to reflect low-levels of control. These users felt that they had little or no voice when it came to Facebook interface changes:
"Facebook is FREE! You do not 'own' it. It's a service provided to you for free. YOU do not have the right to make any demands." Trish, Comment #127
In contrast, 43% of the comments reflected high levels of perceived control. These comments tended to be more positive about the changes:
"The timeline sounds great eh! :) What an awesome way to keep track of EVERYTHING that YOU want to SHARE :),"
Jamie, Comment #59, 5 Likes Figure 3 depicts the overall relationship between primary and secondary appraisals in our data set. This graph is based on 642 comments that were coded with both a primary and secondary appraisal. It shows the percent of comments that depicted either high or low perceived control (secondary appraisals) for each type of primary appraisal. Irrelevant and positive appraisals tended to be accompanied
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Figure 3: Primary versus Secondary Appraisals
with higher levels of perceived control. Loss/harm and threat stress appraisals tended to be associated with lower levels of perceived control. However, when individuals perceive a challenge, they tended to have higher levels of perceived control than the other types of stress appraisals. This finding is consistent with coping theory, which defines a challenge as a stressful situation that has the potential for positive outcomes and tends to be associated with higher levels of control [11] . Overall, Facebook users who perceived lower levels of control over the transition to Timeline tended to be more stressed.
Coping Strategies
Primary appraisals of what is "at stake" and secondary appraisals of perceived control work together to determine the amount of stress imposed on an individual. Individuals must decide how they are going to cope in order to reduce this stress [11] . Coping strategies can vary along two dimensions: First, they can be either problem-focused or emotion-focused. Second, coping strategies can be an attempt to alter either the environment or the individual [11] , in this case, the user. We coded a total of 848 coping strategies within 753 comments. Figure 4 depicts the coping strategies that emerged in our data set, as they varied along these two dimensions. Based on our analysis, user adaptation strategies tended to be slightly more problem-focused (51%) than emotionally-focused (49%). Users focused more on trying to change the environment (64%), as opposed to trying to change themselves (36%).
The following sections will go into more details about the four profiles of coping strategies.
Emotion-Environment Focused Coping
Complaints about Facebook Timeline were, by far, the most prevalent (33%) coping strategy that we observed in our data set. Facebook users overwhelmingly used the blog to voice their displeasure over the launch of Timeline: In general, complaints were emotionally charged criticisms directed at Facebook. These comments showed users' stress and frustration to both Facebook and other users.
Emotion-User Focused Coping
Another coping option was to alter the way users felt internally about the transition to Timeline (17%). In these cases, users often felt a low sense of control over the situation and were resigned that they could not change Facebook Timeline. Therefore, they had only two available coping strategies: To accept it or to leave.
Accepting Timeline by adapting to the change was either accompanied with an evolutionary view of change as necessary for survival (in this case innovation) or associated with a sense of resignation due to lack of control: 
Problem-Environment Focused Coping
A number of comments (32%) suggested that users felt that they had high levels of control which they translated into action in order to gain mastery over Facebook. They did this through customizing the interface (16%), making requests (7%), threatening to switch SNSs (5%), and working around Timeline features (4%).
Customizing the new interface by using built-in settings was one way that users adapted to Timeline. To some extent, the customizations served to disable new features that users did not like: Requests were slightly different than complaints because these comments suggested specific things Facebook could do to address users' stress levels. In most cases, these requests were desperate pleas or angry demands to go back to the old Facebook: A few comments also compared Facebook to other social networking alternatives, such as Twitter, Diaspora, Clicks, and Multiply. These Facebook users realized that they had options other than Facebook, which gave them a higher sense of control over how they social networked.
Workarounds allowed users who were unsatisfied with the built-in capabilities of Timeline ways to override aspects of the interface. Many of the workarounds were focused at getting rid of Timeline altogether. A number of browser extensions were developed and posted to the blog in order to modify the Timeline interface. For example, a link to a Facebook page called "Get Old face book 1 " was posted at least 15 times. It pointed Facebook users to a website called "Timeline Remove.
2 " Other browser extensions included "Social Fixer 3 " and "FB Purity 4 ." While the main goal of these extensions was to remove Timeline, some of them also provided users with higher levels of control over the In summary, these Facebook comments took a problemfocused approach toward changing Facebook in a way that would reduce stress about Timeline. In cases where Facebook users could not change Facebook directly, they found other SNS alternatives.
Problem-User Focused Coping
Some comments (20%) suggested coping strategies that were problem-focused but focused on the user, instead of the environment. These comments reflected a high level of perceived control because users felt that it was just a matter of taking the problem into their own hands. These coping strategies included self-censorship (8%), using common sense (8%), and learning about Timeline (4%).
One of the main blog threads was started by a Facebook user who was particularly stressed when she realized that Facebook had posted the entire trail she had run while using the Nike app:
"It might as well say "if anyone wants to mug me, I'll be walking alone through Central Park at 1:00 am, just east of the great lawn."" Amber, Comment #275, 472 Likes However, she received a torrent (over 100) replies that suggested ways that she could cope with this potential privacy threat. Self-censorship was one of the main ways that other Facebook users suggested. These Facebook users felt that it was the individual's responsibility to simply not post private information to Facebook: In summary, these coping strategies focused on the personal responsibility of users who had a high level of perceived control over how they adapted to Timeline.
DISCUSSION
Perceived Control and User Appraisals
As shown in Figure 3 , there was a clear relationship between primary and secondary appraisals: Users who perceive higher levels of control tend to assess major interface changes more favorably than those who feel that they lack control. Hearkening back to coping theory, if an individual feels helpless in dealing with a stressful situation, the amount of stress can be great. Lazarus and Folkman further clarify that primary appraisals do not necessarily precede secondary appraisals [11] . Therefore, while we cannot confirm a causal relationship between primary and secondary appraisals in respect to Timeline adaptation, we can note a strong correlation between higher levels of perceived control and more positive appraisals of Timeline. An implication of this finding is that empowering SNS users with control could potentially increase users' positive response to major interface changes.
Perceived Control and User Adaptation
Earlier, user adaptation was defined as the efforts put forth to successfully cope with technological change within one's environment [2] . In our case, we examined SNS users' transition to Facebook Timeline. Coping theory defines adaptive coping strategies as efforts that lead to positive outcomes, such as life satisfaction/morale and higher functioning at work and socially [11] . For our purposes, adaptive coping would result in successful adaptation to Timeline. In contrast, maladaptive coping is defined as counterproductive, often reducing short-term stress at the expense of increased long-term stress [8, 11] . Therefore, we consider any coping strategies that prolong or negate the successful transition to Timeline as maladaptive. For example, Baumer at al. suggest that leaving Facebook may give some users a sense of empowerment, but leaving may also cause strain on one's relationships [1] . Similarly, selfcensorship could be considered a type of social withdrawal that negates social networking with friends. Past research suggests that self-censorship within SNSs can lead to a sense of regret due to loss of authentic self [16] .
Learning how to use Timeline, customizing it to meet one's needs, using common sense, making requests for changes, and ultimately accepting Timeline are the coping strategies from our data that could be construed as successful user adaptation to Timeline. Complaining, self-censoring, quitting Facebook, switching to another SNS, and using workarounds can be considered maladaptive coping because they may increase emotional distress and/or reduce the long-term, potential benefits of Timeline. Given this logic, approximately 67% of all coping strategies for stress appraisals that we observed could arguably be considered maladaptive ( Figure 5) . From this figure, we see that high levels of perceived control were often associated with adaptive coping strategies while low control was associated with maladaptive coping strategies. Users' desires to exert influence on how Facebook launched Timeline, but the inability to do so, tended to result in high levels of stress, often leading to emotionally charged, maladaptive coping responses. Thus, increasing SNS users' control perceptions could potentially facilitate users' successful adaptive coping to interface changes. For instance, when users were given the option to beta test Timeline, many were eager adopters. These users felt like they had more control, so they challenged themselves to learn all of the new features and customize the interface to meet their needs. Yet, many users became outraged when they found out that Timeline would become mandatory. These users were more emotionally reactive and spent their time protesting the change instead of embracing it. The opt-in strategy may have increased Facebook users' perceived levels of control and contributed to more positive appraisals and adaptive coping strategies. Figure 6 summarizes our high-level findings regarding user adaptation to Facebook Timeline. We applied coping theory to create this framework of user adaptation to major interface changes. We saw a consistent pattern between high levels of perceived control and users' adaptive coping to Timeline. Therefore, users' perception of control is a key factor in SNS user adaptation and needs to be examined further in future research.
Collaborative Coping
Our application of coping theory to user comments posted to the Timeline blog is unique because users were not coping individually; they were coping together. Coping theory suggests that the introduction of new information or feedback from others provides individuals with an opportunity to reappraise changes in the environment [11] . Past SNS research also highlights the importance of peer influence, finding that Facebook users who knew someone who had deactivated their account were three times more likely to deactivate their own Facebook accounts [1] . In our case, approximately 11% of the coping strategy comments posted to the Facebook blog urged users to either leave Facebook or switch to another SNS. Furthermore, users had no feedback from Facebook as a company, so they could only rely on new information (valid or invalid) from other users. In some cases, this created a bandwagon effect where extreme opinions became even more polarized and fairly deconstructive as users engaged in heated arguments. In instances like these, introducing a Facebook moderator may have helped deescalate some conflicts. Alternatively, in a smaller number of cases, Facebook users turned to other users as external resources [11] for understanding and adapting to Timeline. They asked questions about how to customize the new interface to meet their needs, such as adjusting privacy settings. Therefore, it may be beneficial in future releases for Facebook to assign facilitators who could also answer questions, correct misinformation, and give users the perception that their voices were being heard.
Implications for Practice
Direct implications for SNS designers are to proactively assess how interface-induced changes may affect end users and to embed appropriate options into the design and deployment process. A key point is that major interface changes induce psychological stress as well as technologyrelated stress. Our findings suggest that increasing users' perceived control over major interface changes may help facilitate users' adaptive coping strategies to these changes. Our work demonstrates the need for SNS designers to understand how users appraise a major interface change and highlights the importance of providing users with adequate control options so that they can successfully enact adaptive coping to the interface change. These design options may include, for example, communicating additional information about the new interface, so that users have a better understanding of its consequences; providing user choices through opt-in or opt-out mechanisms; providing better privacy control features; refraining from removing existing functionality; and facilitating communication among users for collaborative coping.
Limitations and Future Research
Our analysis was based on comments posted to the Facebook Timeline blog. Our methodology allowed us to unobtrusively analyze a diverse and large qualitative data set and capture users' in-situ reactions about the launch of Timeline, providing first-hand insights for understanding users' perceptions. However, there are some inherent weaknesses associated with this approach. First, commenting was deactivated prior to Timeline becoming Session: Understanding and Using Social Media CHI 2014, One of a CHInd, Toronto, ON, Canada mandatory for all users. Therefore, our analysis is largely based on users' reactions to the impending launch of Timeline, though some users had already transitioned (willingly or unwillingly). Second, comments posted to the blog may reflect strong and extreme opinions that are not representative of the typical Facebook user. Finally, this dataset is inadequate for providing us with deep insights regarding users' longitudinal behaviors; we did not confirm if users actually executed their stated coping strategies. In order to fill this gap in our research, we plan to do a followup study in which we send a follow-up survey via a private Facebook message to the 676 Facebook users that were captured in this data set. We believe that this follow-up study will give us further insights as to the long-term effects of major interface changes on SNS users.
CONCLUSION
This research demonstrates the need for HCI researchers and SNS service providers to understand how major interface changes are perceived by SNS users and to maintain user satisfaction by facilitating adaptive user coping during these times of change. While this research constitutes a step toward a better understanding of user adaptation in SNS, it raises questions that need to be addressed in future research. We hope that the ideas and preliminary results put forth in this paper will stimulate research on user adaptation in SNS, which remains a relatively unexplored area in our field.
